19 Förster Resonance Energy Transfer (FRET) has become an immensely powerful tool to 20 profile intra-and inter-molecular interactions. Through fusion of genetically encoded 21 fluorescent proteins (FPs) researchers have been able to detect protein oligomerization, 22 receptor activation, and protein translocation among other biophysical phenomena.
176 Redmond, WA). Briefly, cells were isolated into individual regions of interest (ROIs), and 177 the decay data for each pixel in the region above threshold were summed to create a 178 cell fluorescence decay curve. These decay curves were then fit and lifetimes were 179 extracted using non-linear regression in tail-fitting mode. Almost all decay curves were 180 well described by a single exponential fit (as determined by Chi-squared analysis as 181 well as by eye). Lifetimes were extracted from these fits and used to calculate FRET 182 efficiency using the following equation 237 these proteins also offer substantially higher quantum yield, indicating that it will be 238 easier to detect energy transfer events using the emission of one of these two proteins.
239 The absorbance and emission spectrum of mNeonGreen is overlaid with the spectrum 240 of mRuby3, mScarlet-I and mCherry in Fig 1A- 254 mScarlet-I (B), and mCherry (C). Spectrum were obtained from the reference indicated in Table 1 .
mNeonGreen-RFP tandem constructs reveal poor 256 performance of mRuby3
257 To test the ability of the red FPs to act as FRET acceptors, we constructed tandem FP 258 constructs consisting of the full coding sequence of mNeonGreen followed by a short 259 amino acid linker (SKGEE) and then the full coding sequence of the red FP (Fig 2A) . 367 regularly observed that seem to contain high levels of mNeonGreen and low levels of 368 mRuby3 or vice versa, alongside cells that appeared to contain both proteins. This 369 heterogeneity was also noted in with the NG-Scarlet and NG-Cherry constructs, but with 370 much less frequency ( Fig 5A) . This result was quite surprising given the constructs were 371 designed to express mNeonGreen and the red FP stoichiometrically and in tandem.
372 Theoretically, we would expect expression of such tandem constructs to result in a fixed 373 ratio of green to red intensity where the red intensity varies depending on the brightness 374 of the red FP and the extent of FRET. To test this prediction and quantify the 375 heterogeneity for each construct we examined regions of interest (ROI) containing a 376 single cell, extracted the green and red intensities for that cell following background 377 subtraction, and plotted the resulting intensities at the pixel level. The resulting green-378 red intensity plots for each cell were then fit with a linear regression. An example of this 379 workflow is diagramed in S2 Fig. While the absolute value of this slope will be different 380 for each fluorophore pair and for different imaging conditions, the changes in this slope
